Structure of the autophagic E2 enzyme Atg10.
Autophagy is a regulated degradation pathway that plays a critical role in all eukaryotic life cycles. One interesting feature of the core autophagic process, autophagosome formation, is similar to ubiquitination. One of two autophagic E2 enzymes, Atg10, interacts with Atg7 to receive Atg12, a ubiquitin-like molecule, and is also involved in the Atg12-Atg5 conjugation reaction. To date, no information on the interaction between Atg10 and Atg7 has been reported, although structural information is available pertaining to the individual components. Here, the crystal structure of Atg10 from Saccharomyces cerevisiae is described at 2.7 Å resolution. A significant improvement of the diffraction limit by heavy-atom derivatization was essential for structure determination. The core fold of yeast Atg10 is well conserved compared with those of Atg3 and other E2 enzymes. In contrast to other E2 enzymes, however, the autophagic E2 enzymes Atg3 and Atg10 possess insertion regions in the middle of the core fold and may be involved in protein function. The missing segment, which was termed the `FR-region', in Atg10 may be important for interaction with the E1 enzyme Atg7. This study provides a framework for understanding the E2 conjugation reaction in autophagy.